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Unequal Termination Impedances Bandpass Filter Based on
Different-mode Substrate Integrated Waveguide Cavity

Phanam Pech1, Samdy Saron1, Girdhari Chaudhary2, and Yongchae Jeong1

1Division of Electronic and Information Engineering, Jeonbuk National University, Republic of Korea
2JIANT-IT Human Resource Development Center, Jeonbuk National University, Republic of Korea

Abstract— Unequal termination impedance (UTI) bandpass filter (BPF) plays an essential
role in modern communication systems. The UTI BPF can be operated as the matching network
in communication systems. The substrate integrated waveguide (SIW) BPF has attracted much
attentions due to its high power-handling capability, Q-factor, low cost, low insertion loss, and
ease of fabrication. In [1, 2], the co-design of filters with amplifiers were presented. The BPF
matching networks were realized from full-mode (FM) SIW cavities. By using the co-design
methods, the overall circuit size was much smaller than the circuit size of typical BPFs cascaded
with amplifiers. However, the FM SIW cavity still occupies a large area, especially in microwave
frequency range.

In this paper, a compact-size BPF with UTI based on different-mode SIW cavities is presented.
The proposed compact-size UTI BPF is realized using quarter-mode (QM) and one-eight-mode
(OEM) SIW cavities on a single-layer printed circuit board. The QM and OEM SIW cavities
feature two open sides that do not form a perfect magnetic wall, causing the magnetic field to
leak, which leads to a lower Q-factor than that of the FM SIW cavity. However, the strong
coupling coefficient between different-mode SIW cavities can be easily obtained. Therefore, the
different-mode SIW cavities can be used in broadband BPFs which the FM SIW cavity cannot
easily provide. The proposed compact-size UTI SIW BPF is designed with the fundamental
frequency, resonator order, and fractional bandwidth of 8 GHz, 4, and 12%, respectively. The
proposed circuit is designed with termination impedances of 20 Ω to 50Ω. The first resonator
is realized using OEM SIW cavity. The second, third, and fourth resonators are realized using
QM SIW cavities. The transmission zero is occurred in the stopband and demonstrates improved
frequency selectivity. By using QM and OEM SIW cavities, the size of the proposed SIW BPF
is much smaller than the BPF realized with only the FM SIW cavity.
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Figure 1: .Comparison of structures and sizes of different-mode SIW cavities.
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